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ABSTBACT 

included in this set of mateiials are two unatss (1) 
Maps and Map Reading and (2) Aerial Photography. Each unit includes 
student guide sheets, reference material, and tape script. A set of 
3SBJ1 slides and aiidiotapes ar® usually used with the materials, The 
unit on Maps and Map Beading is aesigned to develop nap reading 
skills and the use of thess slcills in land use decision Baking. The 
unit on Aerial Photogcaphy provides an introduction to tlie use of 
aerial photographs in the piaaning process and assistance in the 
developBent of fundanental skills of photo interpretation. (EH) 



* Docunents acqulced by EHIC include many informal uDpublished * 

* naterials not available fcon other sources. ElIC makes every effort * 

* to obtain the best copy available. Nevertheless, items of nargiaal * 
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* via the EBIC Bocument Eepcoauction Service (EDIS) . IDRS is not * 

* responsible for the guallty of the original docuBent, Heproauctions ♦ 

* supplied by EDBS ate the bast that can be made from the original, * 
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GUIDE SHEET #1 



MAPS AND MAP READING 

Maos play a vital role In the land use decision making Dfocess. From 
thew we caii obtain a wide variety of Information that can assist us in 
making objective analyses of our comnunity and plans for development. 



This unit will not turn you into a cartographer or a planner in a few 
short minutes. It will, however, assist you in the development of map 
readint] skills which wm prove to be valuable 1n land use decision makinq. 
The skills developed in this unit using a topographic map are transferable 
to other ma-js. 

More sneclfically, at the conclusion of this unit you should be 
able to: 

1. Compare and contrast nlanimetric and tooograohic maps. 

2. Describe the meaning of the term scale as applied to the 
mapping orocess . 

3. Distinguish among small scale, medium, and large scale maps, 

4. Detemiine the longitude and latitude of major sites on a 
topographic map. 

5. Identify sites on the man by reading the p1ctograph1cs(1 .e. 
symbol s ) . 

6. Distinguish between flat and hilly sections of the quad- 
rangle by use of contour lines. 

7. Make use of maDS in suoport of argumentation generated by the 
land use decision niaklng process. 

To complete this unit you will need a pencil, scrao paper, guide sheets, 
A-T tape and the map of the Wall ingford Quadrangle. If at any point in the 
unit you wish to go back over a section of the lesson, rewind the tape and 
repeat the desired material , 



(Start the recorder! Enjoy!) 
BE A RECYCLER YOURSELF. WRITE YOUR COMMENTS, NOTES, AND ANSWERS 
ON SCRAP PAPER INSTEAD OF THESE GUIDE SHEETS. IN THIS WAY, THESE 
GUIDE SHEETS WILL BE AVAILABLE FOR THE NEXT PERSON IN YOUR COMMUNITY 
WHO WILL BE MAKING USE OF THIS UNIT. 

The project presented herein was performed pursuant to a grant from the U.S. 
Office of Education, Department of Health, Education, and Welfare. However, 
the opinions expressed herein do not necessarily reflect the position or 
policy of the U.S. Office of Education, and no official endorsement by the 
U.S. Office of Education should be inferred. 

THIS MATERIAL IS PRINTED ON PAPER MADE FROM RECYCLED FIBERS AT DIAMOND 
INTERNATIONAL CORPORATION, HYDE PARK, MASSACHUSETTS MILL. 
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A. Glossary , , „^ a 
cTOMt RAL MAP-^A map.usually, but not al^ayn, nlan1mf!tf1c , at a scale of 1:10/100 and 
^'"^rarniFThat shows the boundaries of land siibdlvislonn ami the arftas of Individual tracti. 

CONTOUR LINE-A line on a man that connects nolnts of equal ftlovatlon above some prescribed 
datum nianei usually n^an sea level. 

CLEVAnpN— The helqhth of a point or place about an established datufii Irivel, usually mean 
seanevel . 

INnEXCONTOUR LINE-^-The contour line that is Gx,)re5sed by a heavier line, nonnany every 
" ffffh contour 1 1ne. 

LATITUnE— The annular distance of a nolnt on the earth surface north or south of the 
equator , as mpa^ured from the center of the earth. 

LONGIT]lDE--'Thp anqular distance of a point ea^>t or west of thn nrime meridian, as measured 
_ ^"^y^g equator. 

flAP^^A two-dimensional renresentatlon of a nortlon of the earth's surface, this In ac- 
cordance with a nre-determined scale and projection. 

Mr^iLJI^Jti^ii-ii^^"^'^^® average level of the sea as calculated from a large number of observa- 
"^^T^fonsV-oF a" continuous recordinq device, obtained over a lonn neriod of time, 

PLANrMETRiC MA_P--A map that may show a variety of data but only 1n terms of the horliontal 
oosltfon of the mao features, 

PR IME M pjDXAJl— An arbitrary meridian of lonqitude connectinn the North Pole and the South 
PFTealid "pass 1 m throuqh Greenwich Dbservatory, Pnqland, 

RELIEF-- The differences In elevation of adlacent nortlons of the earth's surface, 

REPRESENTATIVE FRACTION . (RF See scale, 

SCALE--The ratio between distance on a nian and the distance 1t renrespnts on the earth's surface, 
SLOPE ""The deviation of the earth's surface from horizontal. 

SPECI AL SUFJECT MAP- 'A man, which may be on either a planlmetric of toDOqraphic base, that Is 
~~des1nned to show a sinqle class of data, 

TOPOGRAPHIC man on a sufficiently larqe scale to show the details of the principal 

DhysTcal and cultural features of an area, 

B. General statements about mans: 

1, A man Is a shorthand method for reDressntlnn nart of the reality of the earth's surface. 

2, A map Is a selective, riqidly structured, and somewhat qeneraliied, representation of a real 
situation that efnahasizes those elernents relevant to the ournose for which the map was designed. 

3, A map Is an invaluable tool for the presentation of coliected data, and for use as a base cn 
which to display evidence of an existlno condition, nroject future development plans and 
record channe, 

C. Concent of scale: 

Scale is the ratio of distances on a rnan to the corresnondlno distances on the earth. 

Maos are often cateqDrized on the basis of their scale: 

1:600,000 and smaller scaled maos are considered small scale maps 
1:75,000 to 1:600,000 scale maos are considered to be medium scale mans 
1:20*000 to 1:75 lOOO scale maos are considered to be larqe scale mans 

Scales larger than 1:20,000 are very large and are normally used for special subject mans 
such as city nlans, cadastral maos and mans of utility systems. 

On a 1:75,000 map, 1 inch on the man would equal 75,000 Inches on the earth's surface 
On a 1:24,000 man. 1 inch on the man would equal inches on the earth's surface. 

ERJC 



TOPOGRAPHIC MAP SYMBOLS 
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UMTi;n KTATKH TOIMHniAPHIC 
nKPAHTMI'INT OK VUi: IN TKRIOli MAP INI'OUM ATION AND HYMIiCH.S 

umiAHniM H!!HVKV HIC IHICM HICU 1972 

C^(^\hUAN(;Lf^ MATS ANH MKIilKH 

(jiiiiciriiriKl*' nuipN '"iivor f!)nr-Hl*I*'*l ntviUA l)oiniil*'fl by [)anUl*»lH u( UalUuU* and nHMiHiunH ni' UingiUhlH. QuaiU-ahKl** 
HizM ijivim it; iiiinuti»H nr ih'i/r*M H, THm UHunl di nichHii-^iiH of <jn«idriUiKl«'H nvvi T.5 by 7.A ridriut^'H. 15 hy 15 

Mit|) Ni»rii*H urt' ^cn;U|)H of iiiap^4 (lint i-oMrfinii hi t'HtuhlihluMl H|H'(dfi<Mitki!iH for nii^is Ht'aUs <'«jnti'nl, unn (ilhcr 

MAP S('A1J% DKPKNDH (IN yUADRANCiLK HlZK 

!Viiip Hrii!** in n-i itionship lM»fwtM'ii liHlaiuM- nu a fiiaj? Kitd Ihv iM»rr«'H|wtfSiiuiK diHiaiM'M <>n llHi^rourid. 
Miip Nfiili' in .'XjifM-.^Hcd as a linnu'ruMil rat.iif di- nhuwri graphirally by bar Hrab'H niarloMl in fi'i>t, udl 

NAriDNAl. TOPOCHiAPHii' MATH 
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;ii LINKH HHUW LAND HHAi*KH AN!) KF.KVAriON 



Th<' h|ui|h* of th4« land, portrayiMl hy iM)ntf>iirH, is tlu^ diHtitu^tiv** t'harat'UM'istic of toin)Kraphic nuipH, 

i'iMitMurH HVi' jinaKinary Hiu^h fcjllovv biK iht' ground sui'fuui^ at u coiiHlant eb>vati(m above or bcduw Ht'u Irvi^l. 

i*i»nt<)Ur |n!i»fval in thi* idin.Htioji fiif f«*r**nui* !'pprt'Ht'nt«*d by adjueent t'ontoiif liru'H tm maim, 

<'«ntfmr intervalH dniuMid on Mroufid hUuh' and iiuip nviilv: tbivy vary from > to liU(H) (vol. Sniall mintour inttTvalH 

an* \\m<i\ for flHt ari^aH; birger intMrvalH art? UHt?tl for mountainous U»rrain. 
Supplementary dotted conttiurs. at U*hh than the rnfiular inti'rvub ar*^ mtHl in Mtd»MaiMl fliit anMiK, 
Index contourN art* heavii^r than oth*'rH and unml havt^ i?U'vati!)ti fl^urnn, 
ItiMief »hftdiiig, an ovfrprinl givinK a threi'Mlimr^nHiofial iinprPHHion, in UBt»d on Mid»H*ti>(i mapH, 
<>rth«ph»toninpfi, svhit^h depict ti^rrain ami otli»*r map fHaturt^H by rolor-i-idiaficiMl photographic imaK*^H, aro 

Hvailabli* for stdiM^t<Ml urtMiH, 

(^OLOHS DiHTlNliUIHH KINDH tiF MAP FEATUHl'iH 

Illiifk in imtMl for inannmde or uidtiiral ft'aturHK.Hueh hh roiuln, buildinKs^ numus. and boumlurieH, 
Hlue m m**i\ for wutur or hyclroKraphit> features, ^uch an htkt^H, riverH, uanalH. KlacierH, and HwampH. 
Hrown in m^i\ for rtdl^'f or hypHOj^raphiu ft*atureH -land shap^^H portrayed by ccintour linen, 
<;m'ii in lined for wcMidlunci covtsr. with patterns to nhow Hcrui*, vineyanln, cjr ondiarrla, 

K**d emphaHizes importarit roads and k xmnl to nhow publif land HiibdiviHion linoH»land ^rantn, and fvm:v and 
fie hi lines. 

Hed tint indicatrH urban areaHan which onl>' lafairnark buildjngi^ arf^ Hhjiwn. 

Purplf iH liHod to Hhow ciffice revision from aiTiul phutographM. Tbe rhangen ar*' not field checUML 
INDEXKH SHOW PUBLISHKU TOlHXiRArHiC MAPH 

Indexes for I'ach 8tute.Pui*rto Kieo and the Virgin IslundH of ihe United States, (lUam. American Sanimi^ ^mi 
Antiimica Hhow available pnbliHhHil mapH. Index mapH nhow quadran»?le Incaticni. narne,and Hiirvey dat*'. 
LiHted alHo are Hpecla! uiapH ami HheetH.vvith prices, map dealerHi Federal diMtribution eentern. and map 
ref*Tenee librarien, and inHtriictionH for ordering mapH. Imlexen and a booklet deHcribing lopographk' maps 
are available free on r.qu.Ht^ .^^ ^^^^^ (JHTAINKD 

Mail ordern for niapn of arean i»aHt of ihv MiHHiHHippi Hiver. including Pta'rto Kieo, the Virgin iHlandH of th«- 
United Htati'H.and Antarctica Khould be ordered froin the U. S. Geological Survey Dmtribulion Heetion, 
South ICadn Streut, /.rlington. V^irginia 2&)2. Mapn of are an went of the MifiHisHippi River, including A H??ka, 
Hawaiu Louiniana, Minnesota, American Samoa, and Guam should be ordered from the Distribution Bec tion, 
FcdtTid Centt'r, Denver, fokiraclo 80225, A ningle order combining both eastern and western mapH may l>e 
placed with rdt'her of fice. RcKidents of AlaRka may order Alaska maps or an index for Alaskii from the 
DiHtrihution Section, ;nO Firnt As^enue, FairbankH, Ala^^ka 99701. <jrdt>r by map name, Htate. and series, 
Maps withcjut woodland overjirint are Hvailable on requent, On an order amounting to or najre at the 
HhI pi ice, a 30-percent diaeount in allow**cl, N*o other discQunt is applical)le, Prepayment is required and 
niUHt acconipany each order. Payment may be made by money order or cheek payable to the U. S. Geological 
Wurvey,or cash"(the exact amount) at sender's risk, Your ^iP code m required. 

Ha lei^ counters are maintained in the folio wing U. S, (feological ^survey of ficey, where maps of the area may l>e 
ntirchased in person: 1200 South Eads Street, Arlington. Va,^ Room 1028, General Services Admuilstration 
KulldinK IHth ^ F Streets NW-., Washington. D, C; 1 lOU North Highland Street, Arlington, Va.; 900 Pme 
Htreet liolla. Mo,; im Middlefield Koad, Menb) Park. Calif,; 7638 Federal Building, >R)0 North Urn Angeles 
Street," lx)s Angeles, Caiif.: 501 ruBtoni Hoime, .^55 Battery Street, San Francisco, ralif,; Building 41, Federal 
CVnter Denver. Tolo,: lOia Federal Building, 1961 Stout Street, Denver, ('olo.; Room l-C 45, 1100 Commerce 
Street ' Dallas. iVxas: H102 Federal Building, 125 South State Street, Salt Lake City, Utah; 678 U, S. Co\jrt 
Hoime, Went WH) Riverside Aventi**, Spokane, Wash,; ION Skyline Building, aOH Second Avenue, Anchorage, 
Aliiska; 441 Federal Riiilding, 709 West Ninth Street, d unt-au. Alaska; and MO First Avenue, FairhankH, 

t'omntercial dealers sell H. S. Ciccdogieal Survey nuipn at their own prices, NameB and addresa«iB of dealers are 
listed in each State index. . gg^g.^^g,^ ,,,^TfNG offici mz^An^^9B 
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GUIDE SHEET H 
COLORS AND THEIR SIGNIFICANCE IN MAP READING 

1. Black 1s used for all names and for most man-made cultural features , such as 
minor roads, buildings, spot elevations, bench marks, railroads, power 
lines, pipelines and boundaries. 

2. Blue is associated with water and hydrographic features, luch as lakes, ponds, 
reservoirs, canals, marshland and sirnilar features. 

3. Red is emnloyed to emphasize major roads and highways, route numbers, 
built-un areas and certain marqinal notes. 

4. Rrown is reserved contours and features nertaining to relief or elevation 
of terrain. 

5. Green is associated with woodland, aqri culture, orchards and vineyards. 

fi. Purple has been used in recent years for overprinting Dublished sheets as 
nart of an interim revision. Because of this, purple may replace any one 
of the above colors on a temporary basis. Once a comolete revision is 
carried out, the nroper color replaces the purnle of the interim revision. 

The following Is a short self quiz on the colors used on the Waninqford Quad- 
rangle man. We will give you a man feature, you write 1n the color which this 
feature should be on the man. 

School built between 1967 and 1972 Sleeping Giant State Park 

North. Farms Reservoir Ouinnipiac River 

Downtown section of Weningford _____ School built In 1938 — _ 

Pen.i Central railroad tracks Wilbur Cross Parkway _ — _ 

AoDle and oear orchards Farmland east of Wall1nqford____ 

Contour Vines __ Streets of WalUnqford 
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nESCRlPTIONS OF PHOTOGRAPHS OF SELECTED SITES FROM THE MAP OF THE WALLINGFORD QUADRANGLE 

The fonawinq photograDhs have been taken of sites 1n the WalUngford Quadfangle, As 
you study the si Ides and the sites on the map, feel frte to turn off the tape ficorder. 
When you are ready to move on to the next slide, turn the recorder back on. Each site Is 
marked with a iptcial marker to aid In the location of the sites In the slides. 



Slide 1, Orchards located on a hillside to the west of the Wilbur Cross Parkway, 

Slide 2, Housinq develoDment built on a slope 1n a formerly wooded area. The develop- 
ment activity took olace between 1967 and 1972, 

Slide 3. Shopning center constructed between 1967 and 1972 in a flat, open area. 

Slide 4, Sandnlt 1n active operation. 

Slide 5, An inland wetland area symbol 1 :!ed on the map as a partially wooded marsh. 

During sprlnq high water oeriods much of this area may be under several Inches of 
water, 

Slide 6, Railroad station, A historic building inside the heavily settled area of 
WalHnqfordp 

Slide 7, Choate School, Note the, flag on top of the black building symbol. The flag 
tells that this ii a school and the black color Indicates that It was built 
before 1967. 

Slide fi. Apartment comnlex nej^t to Simpson Pond, The apartments were made remodeling an 
old factory building alongside oronerty owned by the water company. 

Slide 9. An anartment comolex built on a hillside. Individual buildings are not 

shown since they occur in a heavily settled area and the anartments are not 
landmark buildlnqs. 

Slide 10, Cross-country newer transmission lines. Note tht scar they create on the land 
surface. 

Slide 11, A factory built on a flat section of land between 1967 and 1972, Additional 
factories are now under construction but they do not annear on the mao. 

Slide 12. Church--note the cross on the black symbol. This and other churches in the 
commLinity are considered landmark bulldinns. 

Slide 13, Ridge above Tamarak Swamp, Note the correspondence of the steeo slope to the closely 
spaced contour lines. 

Slide 14, Dam at the south end of MacKenzie Reservoir, 



Snend some time studying the man., •try locating some other churches, schools, municipal 
bundinqSj reservoirs, ridqes, tfansmlssion lines, highways, factories* cemetaries, parks, 
wetlands, sandolts, rivers, etc. There is a great deal of information on the map if you 
decide to dig it out* Try measuring dlitances, finding high points on ridges and locating 
the low snots bttween hills or ridqes. What you need most at this ooint is oractice. 
Some activities are outlined for you on pulde sheet #6, 



For more information on mans and mao readinn consult: 

DeBruin, Richard. 100 Tonographic Maps. Northbrook, Illinois: Hubbard Press, 1970. 
Dury, G.H, Hap Interpretation. London: Sir Isaac Pitman and Sons, Ltd., 1967, 
Greenhood, David, Manping, Chicago: University of Chicago Press, 1964, 
Q Richardson, Benjamin F. Atlas of Cultural Features. Northbrook, Illinois ^ Hubbard Press, 1972. 
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GUIDE SHEET 16 
SOME ACTIVITIES FOR REFINING YOUR IP REili SKILLS 




^erIc 



A Profili Activity : To Incriiie your skill! and ynderstanding of Mutoui* • 
' 1ines/w6 will constfuct a prafne of i sictisn of the map. Imagine 
that you are taking a hIN froi thi bridge over the HicKenzli Riierwir 
iaitward to Coska Soad, your waU will folloyf a straight line from the 
brldgi to the litter R of Cooke Roid, What is the dlitance frosi the 
brldgg to the letter h 

To construct thi pfofile, follow then six steps: 
I Sicure a p1eci of papsr with etiually spaced horliontal lines. 
(Regular llnid paper will work fine,) 

2, Aiilgn valuii equal to the contour Interval-ten fiet In this In- 
stancS'^to the distanea betwein lints on the pipir, 

3, Label the value of each line along the left margin of the panir, 
beglnnlfig with 390' for the first line fron the top and continuing 
down the page with 380' ,370' and so on until 200' 1s reachid. 

4, Fold the iheet along the 200' line and place thi bottoni of the sheet 
of paper aloni your hiking route froin the bridge to the R, 

5, Proceeding frBftiweit to east, at ^acli point where a contoyr line 
crosses or touchis your hiking path, draw a perpendicular line on 
the paper to the line that bears thi saine value as the contour line; 
and make a sinall mark at the point of Intersection. Do this for all 
contour line Intirsictloni, 

6, Connect the tick marks by a siiiooth curve. There you have it,,. a 
profile of your hiking trail. 



B, Additional skill divel oping activities: 

1, km the highest mountain in the Waningford Quadrangle and givi 
1ti exact eliyatlon, 

2, Whirlwind Hill Koid starts it HacKenzie Reiervoir and goii eaitward 
to the idgt of the map, iat 1i the elevation of the road at the 
reservoir? iat Is the highest elevition the road pasies through 
before reaching the neatline o^ the map? 

3, lihat is the distance from the railroad station to the ipartment com- 
plex nixt to ilitipson Pond? 

4, There art Siveral wetland areas on your map, but only two large wet- 
land areas in the Wallingford Quadrangle have been given specific 
names, Locate thisi wetland areas and write down their names, 

5, Locate and nan* threi reservoirs in the Haninfford puadrangle. 

6, What Is the latitude of the most northirn line of this nap? 

h What is thi nan of the river that flows from NacKenzii Risirvolr to , 
Oayton Pond? 

8, When are the flatest land areii In the Hallingford Quadrangli? 

9, What is thi distance en routi 1-91 from the south neatllni of this 
map to intirstate 9! in Niw Haven? 

10 
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ANSWERS TO QUESTIONS ON GUIDE SHEET #6 



/ 



Bridqe 



A. Prof He Activity: 

1, nistance from the bridge over the MacKenzle Reservoir to the letter R of Cooke Road 
1i almost exactly a mile, 

2. Profile- 

390' 
380 
370 
360 
350 
340 
330 
320 
310 
300 
290 
28C 
270 
260 
250 
240 
230 
220 
210 

Fold 1inP 200 



R 



Note that the distance on thi base is equal to one miles while the height is a total 
of 190 feet. By using granh paper and changing the height scale, a more accurate 
profile can be obtained uiinq the same technique. 



B, Additional Skill Activities: 



6. 
9. 



Totoket MoLintain---59R feet. 

Elevation at the reservoir Is aDpfoxImately 200 feet. Highest elevation through which 

the road nasses is aporoximately 460 feet* (Note the bench mark near the intersection 

of Whirlwind Hill Road and North Branford Road, The elevation at the bench amrk is 462 feet) 

ADproxImately eiqht tenths of a m1le(0,8 miles). 

Tamarac Swamo and Fresh Meadows, 

There are four reservoirs in the Quadrangle. The three you located would be in the 
list including the Broad Brook Resifvoir, North Fantis Restrvoir, Snring Lake Reiervolf 
and MacKenzle Reservoir, 

4lO 30'-=-read 41 degrees, 30 minutes 

Muddy River 

The flattest land In the Ouandranqle is found on eithtr side of the Oulnniniac River. 
6 m11es--'the information is written in red dust below the neatlini at the end of I«9L 
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Audio Tape Script- 
Maps d Mapping 

Welcome to the audio-tutorial unit on maps and map reading. 



This unit has been designed to Introduce you to basic mapping con- 
CGDts and to help you develop skills in mao utilization. A fflore detailed 
list of objectives is outlined on guide sheet number one.. .If you haven't Objectives 
read quide sheet n. please stop the recorder and read the objectives ""^^ 
for the unit now! (Pause 5 sec. Musical Interlude) 

Before Droceeding through a unit on rnaps and map reading, we 
might want to spend time discussing why this unit 1s so important In 
land use decision inaking. 

There are many stories one can tell, about planning errors that 
have occurred simply because people were not sknied map readers. 

One of the classic stories cones from a cofflniunity In the Northeast, 
that agreed to the building of an airport on the outskirts of the city. 
Selectinq the proper site was extremely important, so the community 
hired a consulting firm to study the area and make recommendations for 
the airport site. 

The consulting firm was given twelve months to complete the study 
and make a presentation at a public meeting. They had no idea how sfgnifieant 
the public meeting was to be! 

Twelve months after engaging the consultants, the meeting was called 
and the consultants and Interested citizens arrived. There was a great 
deal of excitement and speculation about the location of the new airport. 
The consultants got out their maps, transparencies and overlays and the 
jreetlnfl startad, 
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A toponi^aohlc map Ma$ shown ofi the omhead projector. In cai^yau're 
not famllar with topographic mn, t^ley 9re map^ thai show dttalli 
of the principal physical and cultwral featyres of m arta. 

If we usi teriiii tti4t ara fie*# to ycuj and you don't u^ideN 
stand stop the recorder and loole fcf the temi In tN gleisary for ttils 
unit. 

Mhen 

Well, lets get on with the itfify, Now a the teeograpHIc map m§ ' 
displayed the consul tant polntid otit thenia,l&r land forms, hlghwayi and 
population centers. Several cpen spsces swirrflunded the conmiinlty iri'<l thtse wre 
pointed out. Each one was dls-cussetl fn ttrms of accessabnit^, Pftfxlinlty 
to housing development and safity faciors. TTien came thi long «wa1t*d 
rnoment, an overlay was put on tNe map and theri the atrport laypeit 
complete with runways, bundt»igs and «ther cpiistruatlflns details, With- 
out waiting for reaction, the consultant polpitd out Ihe advantages of 
the site. There was an Interstate hlflhway clese by, -there were nohcusing 
centers In the landing or take off pattern for tlie preposed airport, Tfie 
site would have the snail est posiible liiioaet on the cHizins 

and the environment. It would pet disrupt dtlMns of the conwiJnlty by 
producing Inordinate noise levels In populated ana i and it would praye 
to be an asset to the city. Whefi the consultant finished his spiwhp 
he asked If there were ary queifSons. k person in the back' of -the rewn raised their 
hand, and asked If the consul tint really th^yght that this would b« the 
best location. Once again, the consultant pofnted out tfiat for all nf the 
reasons mentioned, tITIs obylously wculd fcs Ihe best placi f or tN ilnort. The person 
that had brought ud the question suggested -that he -felt the map was 
Inaccurate, because If his mimory s«ryed hiw pfopirly. tHe runway wipt 
right through a lubdl vision that had been built recently," 
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It iiMy sound unbe11«veab1i^ but when the person raising the question 
■flnl shed Ms slatenKnt tNre vii^s no doubt about It! The rmmy went 

rigNt "through a housinq dgv^elopHn^nt, 

Tlits stufitindous errc^ occurred because the consultant used maps 
'Cl)^^ vi«re out cf date, tis-id upon the old nup a qoo<l site vats located, 
but tN area was not field £hac|t«d. As a result, the consultant picked 
a si te that was verjr well s-yltid for the airport based upon old Information. 
In this real ease tlie town and tN consultant got a costly lesson. 

rue reaior for telHnptNIs story Is very simple. Some basic map 

readHng skills may have siv-id the town and the consulting firm a great 

deal o1 m<omh Som pre11rnjnair>y work could have been done by an existing 
jgj. Ch e cgfiwunl 

cflmniittie A anTlioMtTfarits niiiht have been employiel to obtain data 
tfiat was not avallafcle to tlie city. There are many reputable finss 
and ^r>d^v^d'f duals wtio car) f>ravlde communities with snvlronmental decision 
nnaki ng fn-foriatlon. But itiu<h Infonnatlon Is already available on existing 
maps whicti can provide a base for' decision making, 

Thsp« are doiens of ottiep stories that can bi told about Individuals 
coro>oi<at1 ens and conmunl tls^ vrho have made costly land use errors because 
they were not able to Interpret fnfomiatlon on mapi, or they simply did 
not lake tinie to check. Pin sure you have read about developers who 
hm purchiied orODirty In -flo^d ptalns or In wetland areas, only to 
find that tNy could not biiilcl as they had planned,,. or the Individual 
wiio mt a burgaln on the h^use of tht1r dretms only to find that the 
noise of traffic or an interstate close to the property made sleeping 
dlffigult- 

Thesa and other probieni can be avoided by obtaining and studying 
appropHati inaps of your eoimnijnlty, 

TNis Unit is des1<|n@d to ilert you to the Intportance of naps to the 



land use decision making process, and to acquaint you with the basic 

principles of nap '-^adlng. In a "real life" situation, stveral types 

4P_de c1s1on ja kj ng' 
of maps would b« utt1 1zed|^ IrtcludlngTopograpmc maps, (Stiy plans and 

other planiinertrle and special subject maps. In this unit wt win 

focus our attention on large schle topographic maps, such as the standard 

1:24,000 quadrangle sheets published by the United States Geological 

Survey (USGS). One sheet In this serles-the Waningford Quadrangle-has 

been Included in the unit and will be used In several exercises. 

The competence you acqulra working with the Walllngford Quadrangle 

win be valuable when you progress to the other units. In liter units 

and In the process of land use decision making you will becoine involved 

in reading soils nMps, land use maps, city plans and lonlng naps as well 

as other special purpose maps. The principles governing topographic 

map readinq, and the techniques employed, are similar and In naiiy instances 

Identical-to those requlrid for ■reading other types of maps. Should 

you experience difficulty In reading the maps used in other units. It 

Is suggested that you return to this unit and review the material presented 

here. 

The remainder of this unit focuses on the developitieiit of an under- 
standing of the various plctograoh symbols used on topographic maps, an 

thsse 

ability to tranilate then symbols into signlficant^lstrlbutional patterns 
and an awareness of the Importance of distributional patterns to the 
decision making oroceis*, rTVou cofflbleti All ftlWints~OT this unit in i 
accordance with the Instructions, you will acquire tftese skills. The 
specialised knowledge required for synthesizing map data and arriving 
at professionally sound land use decisions is quite complex and will 
require additional study bejond this introductory unit. 



Bifore proctedlng with the rimaldir of the unit, arringe the 
guide shetts, topographic mp and slides so that they will bt handy for 
ready referance* In addition, you should spend the time neeesiary to 
famlli arize yourself 

with the terms contained 
In the Glossary on Guide Sheet 2* While you make these arrangimtnts 
turn the recorder off..*whin you are ready to continue turn the recorder 
back on, (Pause 5 sec J 

Lets start with the biiics.,.by deflnitioni a map is a "cwc*dlTOnilDnai 
reoresefitation of a portion of the earth's surface i this In accordance 
with a pre-determlned scale and Drojection." This definition can be 
found in the glossary. Each point on a rap must correspond txactly 
to its geographical location on the earth's surface* This dtfinitlon 
Is equally valid for topogfaphic maps, dty plansi and special subject 
maps. Variations in detail and data content do not change the basic 
definition. 

In addition to the fonnal definition of "map", there are numerous 
statements about a map that contribute to a general understanding of 
its characteristics and use* A summary of such statements can be found 
at the bottom of Guide Sheet #2. (Pause) 

1. A map 1s a shorthand method for representing part of the 
reality of the earth's surface i 

2, A map 1s a selective , rigidly structured, and somewhat 
generalized, representation of a real situtation that emphaslEes 
those elements relevant to the purpose for which the map was 
designed, and, 

3* A map is an Invaluable tool for the preientation of collected 
data, and for use as a base on which to d1iplay,ev1denci of an 
existing condition, project future development plans and record 
change. 

a 

The ability to read and Interpret maps isArequlred competence for 
a professional planner, and a welcome attribute of a concerned cittien. 
To the planner, a oroperly designed map may sunfnarlie, 1n readily usable 
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form, the results of many irian-months of technical study. Further, when 
used In conjuctton with the written report that customarily accompanies 
a technical study, maps provide the planner with essential data for land 
use decision making'. 

Concerned citizens who wish to Interact with individuals resoonslhle 
for land use planning will find It easier to do so If they are able 
to read and Interpret maps. Land use dicislons are generally made in 
conconance with a master plan that 1s summarized In map form, or plannlrig 
guidelines inustrated a series of maps. In addition, public hearings 
of local Planning and Zoning Comnilsslons and Conservation Conmlsslons 
frequently involve interpretations of technical data presented In map form 

Maps used by planners fall naturally Into two broad cateaores - 
those that are planlmetric and those that are topographic, Planimetric 
maps are maps that Indicate only horizontal positions, or north-south 
and east-west location of map features with respect to established 
baselines. Position is expressed in terms of one or another of several 

»? 

f 

aeceptable grid systems, latitude and longitude being most commoftly used. 
Topographic maps contain, in addition to horizontal position, some 
Indication of elevation. This is expressed In terms of feet or meters 
above an established dituni plans, usually mean sea level (MSL). 

Both Dlanlmetrlc and topographic maps are In coninon use In land 
use planning. Planlmetric maps are normally employed to show single 
factor data for which reference to elevation would serve no useful purpose. 
For example, maps designed to show population distribution, dwelling 
types, road networks and numirous other cultural features are generally 
planlmetric', although a topographic base map may be used for convenience. 
Topographic maps are, or should be, used whenever expressions of relief 
or elevation enhances the understanding of the data being presented. 
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Some planntrs, oaftlcularly those receiving their early training 
In geography, many classify maps aceording to function rather than the 
presence or absence of any Indication of relief or ilevation, The 
categories onployed in this Instanci are topographic and special subject. 
The distinction is made In the purpose for which the map is designed. 
For exaniole, a map compiled to show the road network of Connecticut would 
be classified as a special subject map even though the bast used might 
contain "some Indication of relief." 

Finally, maps may be classified according to scale, If you refer to the glossary you 

win find scale defined as the "ratio between distance on a map and distance on the tarth's 

surface." Hans published at the scale of 1 tSOO ,000 and smaller are considered to be smaH 

scale maps. Those published at scales of 1 iTS .OOOand 1 'eOOiOOO are classified as medium 

scale maps, and those that are scaled at a scale larger than hfS,000 are large scale maps. 

Refflember, the larger the second number 1n the ratio, the smaller the ratio, and thus the 

smaller the scale. 

Persons accustomed to working prlmarny with topoifaphic maps may, 

restrict the ciasslflcatlon "large scale" to maps <publ1shfld at scales 

between 1:20,000 and 1:75,000. this is in recognition of the fact that 

maps at a icale larger than U!0,000 are normally special subjict maps, 

and may or may not be coinpllcd on a topographic base. Includtd are such 

Items as city plans , maps of^illrlous utility systems and cadastfal maps. 
Cndn^trn'] mnpi ^rn mp^ whlnh show hflsjndarles of partlculif tfictl 
of land, *««i™«ryof 

the eonstpt of leal a can be found In sietlon 0 at tha bottom of Quidt 

Sheet 12. Stop the reeordar and rsylew guldt iheet tC. Whin you art Q«S% It 

ready turn the ricorder back on« 

On thf aiiuinptlon that you have miitarad the Infofmatlon prestnttd 
In Oulda Shiat t, we will procaid to tha first Iteps In map rtidlng. All 
good mapi gontiln, as a minimum, itven oluai that ein astlit you In rtidlng 

IB 

o 
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and Interpfetlng thi data presanted on the map. These should be studied 
carefully befere any concerted effort fs TOde to read the body of the map. 

The first clue may be found In the map title. Normally, a map 
title Is either descriptive of the map centent or of the geographic area 
covered. Occasionally, however, the title will contain Information 

relative to either the date of the information or the publishing authority, 

subject 

or both. This Is most common among specialAmaps. TURN OFF THE RECORDER 

and study the map Includtd in the unit to determine whether the title 

Is descriotlve of the content of the maD or the giograDhIc area covered. 

When you are ready, TURN RECORDER BACK ON. You're correct - the maps covers 
a geographic area. 

Once you have learned everything possible from the title, examine 
the scale at which the map was published. Scale determints the amount 
of detail that can be shown clearly on any map-the larger the scale the 
greater the amount of detail and the nearer the map Is to an expression 
of reality. If, for example, the Waningford Quadrangle, which was 
published at the scale of 1:24,000, were reduced to one-half slzt, arto a ' " ' 
scale of 1:48,000, much of the detail would either be lost or would 
become so small as to be insignificant, Such features as individual 
building, minor streets, small streams, and nurseries and orchards would 
"drop out." At the reduced scale, one-tenth of an Inch on the map would 
represent 400 feet on the earth's surface. Even a toll road would be 
too small to show without gross exaggeration of reality. A further re- 
duction in scale by one-half would result In the entire Walllngford 
Quadrangle being compressed to a sheet 4,25" x 5,50" and the loss of 
virtually all detail. 

On the Walllngford Quadrangle sheet Included in this unit, the scale 
Is Indicated In the middle of the border area at the bottom of the sheet, 
(Pause) Have you located the scale on your map? (Pause) Note that In 
addition to the ratio, conwonly referred to as the Representative Fractlonj 
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©r RF, bar of graphle sciles art Ineludid* The paftleular advaritagf of the bar scalt Is that it 

facllltatts thi cofflputatlon of distance on the map. Olstanet measunBint Is accompllshtd by uilng 

a rulir to ffliaiufi map dlstanci and cileulating the represintatlvt dlstanci on the iarth's surfact 

an thi bar scale, Finmy, note that the quadrangli shett contains thret diffirent bar scilis, 

thus permitting distance measurtmint In ifriltl, feet or kllowtaps, 

TURN OFF THE RECORDER and txamlne carefully the ways In which scalt Is Indlcattd on the 
uii a ruitr to miasure sore distances on the map, 
Waningford Quadrangle; thin when you are ready to proceed TURN lECORDER BACK 

An additional technique Is sofnatlwei employed In Indicating leale, particularly on maps 
designed for military specifications. This Is a Virbal statement ©f the distanee on the map that 
Is equlvalint to one mile on the earth*! surface. Thus, a quarter Inch map Is one on which the 
distance of one quarter Inch on the map represents one mile on the tarth's surfaee. Stated as 
a representative fraction, the quarter Inch map Is at ^ scale of 1:113,440. Similarly, a ont 
Inch map, restated, Is at the scale of li63,36Q. 

One ef the early skills to be acquired In map reading Is the ability to determine location 
□f points of reference on a map, This is lomiwhat simplified when you rtcognlze that north Is 
custoinarlly at the top of the map. The three systims moit frequently used to de^mrtne location 
or points of reference are all Incorporated In the WalllnsfoN Quadrangle, Of the three methods, 
it Is suggested that you first acquire eanpettnce In the use ef latitude and longitude as a means 
of detennlnlng and eKpressIng geographic location. Once this Is done, the other two systens are 
relatively simple to learn, 

The system of latitude and longitude 1s based upon the fact that the earth Is round, or 
nearly so, and a circle has 360 dtgrtes. Each degree, for accuracy of positioning^ Is divided 
Int© 60 minutes, and each minute Into 60 seconds. Latitudinal values Indicate position north or 
south of the equator, and longitudinal valuii eitabllsh position east or welt of the prime meridian, 
a marl d1 an of longitude passing through Greenwich Observatory, a short distance outside London, 
England, In stating location In terms of latitude and longltu^, latitudinal poiltlon should be 
stated first. For t^cample, Wallingford 1i located as 410 i;* N(orth) 7|0 49' W{est). Since 
one second of latitude represents slightly lisi than 103 feet en the earth^s surface, and a second 
of lengitudt about 75 feet it Is usual to state locations of populated centers In 

degrees and minutes only. Longitude readings for a quadrangle are given at the top and bottom of 
longitude lines, while latitude readings art given at the end of latitude lines on the right and 
left margins of the map. Study your map carifully * . , do you see the latitude lino 41021*30'* 
at the bottom of the mpJ (Pause) What is the latitude at the top of the map? Correctl 41^30', 

Hhat is the longitude at the right margin of the map? Cor?^ct! It^ 4S*» If you would like to 

little 

study the latitude and longitude marks a^blt longer, stop the recorder, and turn It back on when vou 
.ar*e ready to continue, 

The second system tn^loyed a Connecticut statei or local, grid that subdivides the 

Stat© Into units 10,000 feet square, Preclie positioning can be obtained by using an engineer's 

1 ^ , , . . square foot 

rule and calculating distance within the 10,000 A grid pattern, The WilN system li similar 
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to thi Connecticut gHd* differing pHmarny In that tti state Is lubdlvldtd Into units that are 
1,000 metifs This grid was devil optd by tht UJ. Aw Topographic 

Conmand for ust In world wide military inapplng. Again, prtelst positioning Is posslbli by using 
an inglneer's ruli. If elthtr of these systiire Is utillzid, the value for the position oorreiponding 
to latitudinal location should be stated flr^t. 

TURN OFF THE RECORDER and itu^y the systtms of grid cooNlnates used In tti design of 
the Walllngford Quadrangle, paying particular attention to the latitude and longitude system 
and the metric grid syste*. TURN ON THE RECORDER AND PROCEED with the unit when you are i^ady! 

Investigation of dlrtctlen 

loeal and 

has major significance at the>nat1onal level and for certain types of surveys. If 

you rtmimber that maps are custofflaflly oriented with north at the topi tfiDSt of your requlrementi 

will be satisfied. The qusdrangle actually contains thrte Fffirtne^s to north direction. ITie 

middle arrow of the three arrows to the left of the bar scale Indicates ''true" north. The arrow 

north » 

on the left points toward ^^'niagnetlc" a or compass north i and the arrow on the right Identifies 

the north orientation of the l.OOO-meter grid. Have you found ^ese three arrows to the left of the 

oar scaleSf 

Remember^ the center shows true norths the left arrow points to magnitle nor^ and the arrow en 

the right points to grid north, (Pause) 

The xmX two Items are frequently confined Into a single statefnent on the map« The stateinent 

with respect to the date the map was published and the publishing authority Is usually located 

along the lower margin outsldt the neat line - the line enclosing the body of the map« Information on 
tne date that the mao was published and the publishing authority Is often very 

useful In assessing the reliablltty of the Inforraatlon contained on the body of 

the map I 

The Wallingfofd Quadrangle contains, 
an overprinted statement In purple Informing the user that soffm portions of the data 
wera revised under an interim program, without resorting to a conplete revision of the sheet* 
When Wii the Walllngford map completed? (Pause) Correct ^ 1967. In whit year was the map photo^ 
revised? Correct again . « . 1973. If you had any trouble answering these queitlons look closely 
at the lower right hand margin of the mip . . . there you will see the answer to our questions • 
The last Item, and possibly the most significant, is the legend. Htre Is found, 

a complete listing of all syiribols eontalned In ^e bod^ of the mp. 
The legend 1i often referrid to as the lup key» an assoclatlofi that 1i most appfoprlatai for the 
legend truly contains the key to map reading. 

Hap reidlngt thtni Is the 

art, or science, of associating the symbols contained on a mp with thi reality present on the 
earth's surface. 

In instances where a map Is but one sheet of a ierlis, as Is trud of ^e Nallingford Quad- 
rangle, It Is customary to omit the legtnd. The map uitr who hii yet to learn the 
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syiiibols his aviilibie i separate list that contains all iyniboli en^loyid In the convnation of 

contains 

the seHei, Tht list inelu^d on Guide Shftt 13^ TopograpMc Map Syrrtals , theofetlcally this GiJirt^ 
sheit lists 

all syiftels uitd \n eo^ning the United States Gtologlcal Sufvey topogfaphlc shifts. Similar 

lilts art available for gtologle and soils mapit and for the maps of such sptclallzed aganciii 

Am^ shfit 
as thi Unlttd StatesATopographIc Cofflmand. Study tht Topographle mp syntbol^on Qulde Shist # 3. g.S, #3 

Try and lecate soine of thiie syinbols on tht Walllngford Quadranglt map, ^top thi reeordtr while 

you carry out this activity, when you are riidy to proceed, turn the recorder back onl 

In addition to the Siven elimints of maps discuisid so far, two other IteiiB deserve eonment 

btfort you undertike an exercisi In mp reading. One Is the Importance of color to map readlngi 

and the other Is thi relevance of contour lines to map Interpretation (note ttie distinction 

between map reading and map interpritation), Thi colors you see have not been selectid haphaiardly; ^ 

rather, through use, thifi has evolved an association of color with a specific class of data, 

A list Of colors *?id thi class of data thiy r^prisfnt can bt found on Qulde Shiet #4, 



Stop the tape recordtr while you study Guide Shtet # 4, When you are ready, turn the recorder Q*B, # k 
baek on. 

Now that you have reviewed the colors you nay In fact find whin you are reading maps that 

certain tones and shadings appear that are different than those wt have Just discussed, 

the . J 4 

In reality these are JustAresult of sereaning out of 4 portion of one of thi above colors during 

printing, There is a 



There Is a 

self test at the bottom of Gulrte Sheet #4, Stop the rtcordgr while you take the self .test . , , 
(Pause) 

then continue,/! Let's check your answers. The schooV built between 1967 & 1972 would be purple. 

The reserveif and the Qulnnlplac river would be blue. Downtown Walllngferd Is red, while the 

streets of Walllngford and the railroad tracks are black* The fams, ordiards and the State 

Park will all be green, ^e old school Is black and the Wilbur Cross Parkw^ is r^d. Before 

want to stop the recordtr and 
going any further, you flilght/^take some time to study the map, paying particular attention to the 

use of color and Identifying as many symbols as poisibleii (Pause) 

Finally, a word about contour lints* the solid brown lines appearing m topographic n^ps 
are called contour lines. 

By definition, a contour line Is "a line on a nap that connects points of equal elevation above 

some prescribed datum plane, usually mean sea Itvel," You will note that mean sta level is the 

Plane 

datym^or the Walllngford Quadrangle and that contours have been plotted at intifvals of ten 
feet in tlivation, The way that contoyr lines behave on a map tells much of the stoi^ of the 
topography of the area: the closer togither tht contour lines , , , the steeper the slope. In 
areas that are rtUtlvaly flat, contour lines will be widely siparated, Notai further, that 
every fifth contour line Is heavier and contains a number. This number Indicates the elevation 
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abovi thi datuni plini, &i the WalllngfoN map, the nimbtr ffprflints hilght above lia levtl, 

TURN OFF THE RECORDER and study thi contours on thi Walllnifefd ^ 

Quadrangli map, Whtn you art ready to eontlnui* turn thi reeerdef back on. 

The remalndar of the unit conilsts of a sepliS of fortean slldis that are keytd to tht 
Walllnqford Quadrangli* The pufposi is to show how rtallty, as It txists en thi iarth's surfaei, 
has bean eaptured by symbQlliatlan sn a map. 

Turn to Guide Shiat I 6. On Guide Shiit # S, we have diScflbtd the sitii which you will g,S* #5 

observi in each illdis. Place the illdei In your viewer one at a timt and rtad the diSgrlptlon that 
matches the number of the slldis thtn look at the map. The foufteen sites are marked by bright 
triangles. Locate the site, and see how the photograph compares to the map symboU Stop the 
recorder while you go through this escifclsi. Now that you have mastered soma map riedlng skllU 
you simply nted to spend more time practicing. At the conclusion of this unit, spend time with 
your mapt locating sltei, measuring distances and determining which areas of the community are 
hilly or flat. There Is a page of iicifclies at the conclusion of this unit to assist you in this 
exerris^, En ley your study. 
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AERIAL PHOTOGRAPHY 




Guide Sheaf No. 1 



OBJECTIVES 

The ability to fgad, analyze and interpfet aerial photographs is a required competence 
for ths profiislonal planneri and a welcome attribute for the concerntd citiien* This unit 
hai been designed to introduce you to the role that aerial photographs play in the planning 
process. In addition, it will assist you in the development of fundamental skills of photo 
interpretation. 

More specifically* at the conclusion of this unit you should be able to: 

L Identify objects on aerial photograpny using information concerning size, shape, stone* 
texture, pattern* site and situation information. 

Z, Measure dlitance on an aerial photograph and translate those measurements into appfoxi- 
mate distance on the earths surface. 

3. Differintlate between new and old development areas using information on general layout 
and tree cover, 

4. Identify rural suburban and urban areas on an aerial photograph. 

5. Compare and contrast vertical and obligue aerial photographs. 

6. Interpret code symbols on aerial photographs Indicating month and year of the photograph* 

7. Describe ways in which aerial photographs can be used in concert with topographic maps 
in the planning process. 

8* Locate a source of aerial photographs for your corrfnunity. 

Before startinq the tape recorder assemble the following* 

from the kit: on your own: 
guidesheets pencil 
cassette tape icrao oaDer 

5X7 Index card with holes water based ink felt pen 

clear acetate paper clips 



BE A RECVCLER YOURSELF. WRITE YOUR COMMENTS* NOTES, AND ANSWERS ON SCRAP PAPER INSTEAD 
OF THESE GUIDE SHEETS. IN THIS WAV* THESE GUIDE SHEETS WILL BE AVAILABLE FOR THE NEXT PERSON 
IN YOUR COMMUNITY WHO WILL BE MAKINS USE OF THIS UNIT. 



CREDITS: 

UNIT DESIGNERS: LARRY SCHAEFER 
CHARLES FERGUSON 

UNIT EDITOR: HARRY HAAKOJNSEN 

Guide sheet fl4 is based on an idea of Roger Clarke of the Yale School of Forestry and 
Environmental Studies* 

The project presented herein was performed pursuant to a grant from the U.S, Office of 
Education, Department of Health, Education, and Welfare. However, the opinions e^cpressed 
herein do not necessarily reflect the position or policy of the U.S. Office of Education, 
and no official endorsement by the U*S, Office of Education should be inferred, 



THE COVER OF THIS UNIT IS PRINTED ON PAPER FROM I. HERSHMAN & CO., SO NEW ST., NEW 
HAVEN. CONN, - PAPER RECYCLERS. 

THIS MATERIAL IS PRINTED ON PAPER MADE FROM RECYCLip FIBERS AT DIAMOND INTERNATIONAL 
CORPORATION. HYDE PARK, MASSACHUSETTS HILL. 
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GUmu SHEET NO. 3 




Guide Sheet No. 3 A 



TASK SHEET BASED ON GUIDE SHEET #2 & 3 



I. RELATIONSHIP BETWEEN THE SCALE OF THE TOPOGRAPHIC MAP AND AERIAL PHOTOGRAPH 
Length of diagonal runway on aerial photograph (Guide Sheet #3) I nches. 
Length of diagonal runway on topographic map (Guide Sheet #2) Inches, 

ratio -* ——Inches on aerial photograph ^ 
Inches on to topographic map 



ratio of scale ^ 24j000^ 2 

wms r 



n. APPROXIMATION OF RUNWAY LENGTH BASED UPON AERIAL PHOTOGRAPH 

a. Diagonal runway * 

Scale of aerial photo ^ : 

which means that 1 foot of 12 inches on the aerial rhoto - feet 

on the earths burface therefore 1 Inch ^ . 
Length of runway ^ I nches. . iSlnce 1 Inch ^ 1000 feet the runway 
^ X 1000 ^ " feet. 

b. Main runway 

Length of runway Is Jnches 

Since 1 Inch ^ i^OOO feet the runway Is approximately feet In length* 



III. TOPOGRAPHIC MAP AND AERIAL PHOTOGRAPH COMPARISON EXERCISE 

When Instructed to do so turn off the tape recorder and study the topographic 
map on Guide Sheet 4'2 and the aerial photo from Guide Sheet #3 - By using 
both resources locate: 

1, Nathan Hale School 

2, Nathan Hale Park 

3, Townsend Avenue 
4* Morris Cove 

5* Marshes 

6. Morris Creek 

7 . Beach 



As you can see, both aerial photographs and topographic maps provide us 
with detailed information about specific geographical areas. When used in concert, 
a great deal can be learned about regions of Interest. 
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Guide Sheet No. S 



RECOGNITION CLUES 



A.L SIZE 

2, SHAPE 

3, SITE and SITUATION - i.e. athletic field - school, storage tanks in port suggest oil, storage 
tanks away from harbor suggest water storage, 

4, TONE (PHOTOGRAPHIC) 

objects that absorb light appear dark (e.g. water, forests) 

objects that reflect light appear light (e.g. frozen ponds, concrete roads) 

5, TEXTURE 

6, SHADOW 



7. RELATIVE ELEVATION, DRAINAGE PATTERNS 

8. PATTERN - housing pattern 

orchard or nursery 



B. INDICATION OF LAND USE 
school 



s trial area 

shopping canter 
recently built housing 



older residential area 



central business district 



contnercial or industrial 



EKLC 
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CLUES 
tracks 

baseban diamond 
football field 
large building 

large building 
nearness to other plants 
access to transportation 
parking lots 

large building 
parking lots 

access to transportation 

few trees - vegetation further apart 
houses further apart 
houses larger 

on fringes of built up area 
not contiguous to older residential area 
change from rectilinear to curvilinear streets 
swimming pool in background 

tree lined streets 

rectilinear streets 

close to central business district 

few trees or no trees 
buildings lairger than houses 
public monuments 
scattered parking lots 
building close together 

smoke stack 

water tower 

piles of sand or coal 

railroad spurs 



GUIDE SHUT NO. 6 
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Guide Sheet No. 8 



LAND USE ANALYSIS ACTIVITY 

INSTRUCTIONS: . u ^ 

1. Arrange guide sheets #7 and #8 1n front of you. Locate a clear acetate sheet, a 
water soluble felt tip pen, and a few paper clips. 

2. Attach the clear acetate sheet to guide sheet #8 with the paper clips. 

3. Locate the area on the map which is Included In the aerial photograph. Use key 
landmarks and street patterns to help locate the boundaries. Draw lines to Indicate 
the borders of this area. You now have a square area on the map that Includes the 
area on the aerial photograph. Note, the two squares differ 1n size since the map 
and the photograph are at different scales. 

4. On Guide Sheet #8 Is a list of land uses. Begin your land use analysis by trans- 
ferlng the Information these land uses from the aerial photographs In guide sheet 
#7 to the map on guide sheet #8. 

For example, outline the residential areas on the map based on the Information 
on the photograph. After you are finished outlining the residential areas, fill 
In the area with slashes as Indicated by the key on guide sheet #8. 

5. Repeat the process for each of the other land uses In the key at the bottom of 




Compare your analysis to the result on guide sheet #8A. Return to the narrative 
Q by turning on the tape recorder after you are finished. 



Sample Outceme to Oulde Shoet No. 8 




X 
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Guide Sheet No. 10 

WORKSHEET FOR ACTIVITIES ON GUIDE SHEET #9 
SAVE THIS PAGE FOR THE NEXT PERSON. WRITE YOUR ANSWERS ON SCRAP PAPER. 

1. Identify the land uses and major objects In each quadrant. Work carefuny. 
A B C 0 



2. What is the actual length of the oH tanker (ship) at the dock in section D? 
(The scale of the ohotograph is 1:12,000.) 



3. How many oil storage tanks are there in section D? 



4. Do you see any areas where the water quality may be impaired? Where are 
they located? 



5. Can you find the smoke plume? Where is 1t located? 



6. In section B, what is the approximate length of the north - south interstate 
highway from the lower border of section B to the upper border of section B? 



id 
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When you are finished, check your answers on guide sheet #11. 
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Guide Sheet No. 11 



ANSWERS TO GUIDE SHEET #10. 

Identify the land uses and major objects In each quidrant. Work carefuny. 

Section A ^£tlQnJ_ 

central green or park Ught Industry 

three churches highway 

central business district railroad 

taller bulldlnqs power plant on island 

fnajor highway storage tanks 

highway terminates Into parking lot highway Interchange 

rail read tracki 

Section C 




old residential area 
railroad yards 
new industrial area 
highway 

What is the actual length of the oil tanker {ship) at the dock In section D? (The icale of 
the photo Is 1:12,000.) 

5/8 inches Or ^625 Inches 

Remember 1 inch equals 1,000 feet. The ihio 1s approximately 625 feet* 

How many oil storage tanks are there in section D? 

38 

Do you see any areas where the water quality may be impaired? Where are they located? 
Yes, In section B around the Island with the power Dlant. Alio, in section D, 
around the ship at the top of the section. 

Can you find the smoke pluTO? Where is it located? 

In section B, above the power plant on the liland. 

In section B, what is the approximate length of the north - south interstate highway from th 

lower border of section B to the upper border of section B? 

4 5/8" or 4.625 inches Remember 1" ^ 1,000 ft. Then 4.625" ^ 4,625 ft. 

1 mile = 5,280 ft. 4,625 ft* K 1 mjle is approximately 9/10 mile. 

' 5,280 ft, 

After completing your workj turn the tape recordgr on again. 
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Guide Sheet No, 13 



RESIDENTIAL DiNSITY 



INSTRUCTIONS: 



1. Locate guide sheets #7, *12 and also the 5X7 index card with the holes In it. The card Is 
stamped with the title of the unit - aerial photography, 

2. Place the Index card over the residential area In guide shitt #7, section C, Count the number 
of homes inside the circle, Record the number of homes under lite #1 under 1st readlnq. 

3. Place the card down randomly twice more In the same residential area. Count thi nm*er 

of homes In the circle each time, Record your result each time in the appropriate place. 

4. Finally, calculate the average residential density by averaging the three numbers and dividing 
by three. 

5. Repeat the Drocess for the two other area's listed under site §2 and site #3 at the bottom of 
this quide sheet* 

6. Compare and contrast the residential density with the visual density and with the relative 
age of the residential area. 



Site H> Guide Sheet #7 - section C 



lit reading 
2nd reading 
3rd reading 

Total ^ 

Divide by 3 



Average Risldentlal Dtnilty • ____ 

Site ^2: Guldi Sheet #7 - section 0 (below the highway) 

Be sure to pick areas whgre you can clearly see the houses. 



1st reading 



2nd reading 



3fd reading 



Total 



Divide by 3 



Average Residential Density * 



Site ^3: Guide Sheet #12 - sectDn B 



1st readlngr 



2nd reading 



3fd reading 



i 



Total 



Divide by 3 



Averags Resldintlal Dtnilty ^ 
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Aftif cof^liting your work, turn the tape, rtcorder on. 




mi}m RULES FOR THE HIGHWAY CONSTRUCTION ACTIVITY 
ON GUIDE SHEET #14 

Place a^lfice of clear acetate over the map on guide sheet #14 and 
attach! 1'ttc the map using several paper clips. Use a water soluble 
(non-^eWianent) felt tip pen or wax pencil to draw on the acetate... 

TASK; As ch1%f i^klghway planner for the state, you are to study the region Included 
in the aerial pti'Wgraph on guide sheet #14 and propose a right-of-way for Inter- 
state 75. In^ei'^ute 75 will pass through the area from the south or southwest 
corner of the ifl^tjto the north or north east corner of the map. You must select 
the route and dh'^w lines on the acetate, representing the boundaries of the right- 
of-way. Sinc^ right of way will allow for a six-lane highway, the drawing on 
the acetate sHoii 1 d show a right-of-way 3/8 inch wide. 

BACKGROUND IN^B^HTlQN: The area shown on the aerial photograph Is In a remote 
part of the s^atfe, An existing state highway runs diagonally across the photograph. 
The existing Hlg^^j? goes in the general direction of the proposed interstate, 
but it is not ctbable of handling present and projected traffic flow. The most 
prominent fea^UKfe In the area Is a large lake in the lower section of the photo- 
graph. There U a large ridge abutting the lake on the eastern boundary. 

* When you covpi ftte the drawing of the 3/8 inch wide right-of-way, turn the recorder 
back on! 
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Guide Sheet Ne*17 



r. SOURCES OF AERIAL PHOTOGRAPHS 
A. Lecal Levi! 

We suggest you start by contacting any of the following local agincies for coplts of 
the aifial photographs of your town: 

Town Aiiiiiof Conservation Commission 

Town Planner Inland Wetlandi Conmisslon 

Planning and Zoning Commission Redevilopment Agency 

B, Regional Level 

The following regional agencies are often good sources: 

Regional Planning Agency (See Hit In Introduction Unit.) 

Soil Conservation Service - County Offlqe (See list In Introduction Unit.) 

C, State Level 

The Natural Resource Center of the Department of EnvlronTOntal Protection has a com- 
plete set of aerial photographs for the state. 

Natural Resource Center 

Department of Environmental Protection 

State Office Building 

Hartford, Ct, 0S115 

The U. Si Geological Survey Office In Connecticut has a set of computer corrected aerial 
photographs (ortho-photos) for the Connecticut River Valley* The principal advantage Is 
that they are the same scale as the topographic maps, [ 



United States Geological Survey 
291 Main Street 
Mlddletown, CT 



The state traniportatlon department often has aerial photographs for many areas of the 
state for use In highway planning. Their address is: 

Connecticut State Transportation Departonent 
24 Woicott Road 
Wethersfleld, Ct. 06109 

Federal Level 

Most of the United States has been photographed In recent years for various federal agencies, 
The key to this photography Is available - free = In map form as the "Status of Aerial 
Photography in the U/S," Copies may be obtained by writing to: 



Map Information Office 

U* S. Department of the Interior 

Geological Survey or. In some cases 

Washington s C, 

1. Commercial Sources of Vertical Photographs i 



Soil Conservation Service 
Cartographic Division 
U. S. Department of Agriculture 
Hyattivllle, Maryland 20251 



Keystone Aerial Surveys, Inc. 
P. 0, Box 217 
Glenside, Pa. 19038 



or, in Connecticut 



Keystone Aerial Surveys, Inc. 
P, 0. Box 353 
Glastonbury i Ct, 06033 



F, Commercial Source of Oblique Photographs - aerial and documentary photography^ 

William and Virginia Welch 
4 Boyce Road 
Danbury, Ct, 06810 

II, OTHER USES OF AERIAL PHOTOGRARHS 



ERIC 



Agronomy 

Atmospheric Investigations 
Cartography 

Coastal Zone Planning and Management Studies 
Disease and Insect Detection 
iroslon Problims 

Flood Control . 
Forestry 4 4 



Geologic Applications 

Highway Planninq 

Natural .Rfiourca Inventories 

Ocean invistlgatlons 

Ricrtatlon Planning 

Regional Planning and Development 

Soil Survtyi 

Watershed Management 



AERIAL PHOTOGRAPHY 



WORDS WORTH KNOWINQ 

1, AERIAL PHOTOGRAPH. Any photograph taktn from the a1r» whether or not of mapping quality. 

2, FISHING, A technique of photo Interpretation involving study of each object en a photograph, 

3, FLIGHT LINE, Track along which aircraft has flown in obtaining aerial photographs. 

4, LITHOLOGICAL, Derived from llthology, the science of studying the mineral Mpposition and 

and structure of rocks. 

5, OBLIQUE PHOTOGRAPH. An aerial photograph taken with the camera axis direeted between hori* 

zontal and vertical . 

6, OVERLAP, Amount - percentage * of aerial coverage common to successive photographs. 

7, PHOTO ANALYSIS. Similar to photo reading but expanded to Include a determl nation of 

feature interrelationships and qualitative evaluations. 

8, PHOTO INTERPRETATION. Act of examining photographic images for the purposi of identifying 

objects and distributional patterns and assetsing their significance to a particular study, 

9, PHOTO MOSAIC, An assemblaga of overlapping photographs matched to form a photographic rep- 

resentation of a portion of the earth's surface. 

10. PHOTO READING. Lowest level of photo Interpretation. Use of an aerial photograph or photo 

mosaic in identification of objects and distributional patterns. 

11. PLANIMETER. An instrument for measuring the area of a plane surface. 

12. SIDE LAP, Amount - percentage - of aerial coverage coninon to photographs on adjacent 

flight lines. 

13. VERTICAL PHOTOGRAPH. An aerial photograph taken with the camera axis perpendicular to the 

earth's surface and the film horizontal to the earth *s surface. 
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/Audio Tape Scrip- 



AERIAL PHOTOSRAPHY 



Wi1c«ni to the audio-tutorlil unit on aerial phBtography. In this unit, we will work together 
to divilop your ability to read and interpret lerlil photographs. Lattr In the unit, we will uie 
the aeHal photographs to updatt planning maps. In addition, we will see how atrial photographs 
ean be used as a planning aid In making land uie dtciilons. Before proceeding with the unit, turn 
the recorder off and review the objectives and instructions on guidtshiet #1. (Pause) g.S. #1 

look 4t guidesheit #2. (Pause) Guldeihiit #2 contains a riproductlon of a topographic quad- #2 
rangle map. This topographic map Is similar to the one used In the map reading unit, T^t map on 
6.$. 12 does not have the color coding system of a regular topographic nap. The colors have been 
deleted by the rtproductlon process. 

While the map Is infomiative. It dots not contain as much Infonnation about 
•this area as we might like to have, if we were employed as planners. Since the map represents 
an urban area nost of the bulldingi or other land uses are not represented on the topographic 
Rip. 

A plinntf Inteftsted In MfMng en i prejtct In this arta might turn to a pletorlal reprtsenta* 
tlon callid an aerial photograph, auldasheet #3 contains a itandard atrial phetograph yied by 

iiany plannei^, • , : ^ vji 

Aerial photographs utlllztd by planners are ginerifl^y blacKanli whlti and are taken by a 
cai^ra mounted In the floor of a fixed wing aircraft. The plant flies In a constant direction 
and at a constant altitude above n^an ground level » gtnerally less than 10,000 fttt. The photo- 
fraphs may bt taken vfrtlcally, that Is, with the camera pointed directly at the earth's surfactp 
or obliquely, that Is, with the camera pointed at a pre-dttennlnid angle of departure from vertl- 
ial« 



The State of Connecticut Is coRsletely covtrtd by mapping quality photographs taken In 1970 
at thi scale of 1:12,000. Some local ireas art cevtred by mort ractnt photographs* which may 
have bitn takin at a scale diffirtnt that of tha complttt covtragt of the stati. ^ 



To facilitate communication about locations on the atrial photographs, we have arbitrarily 
divided each aerial photograph Into four qyadranti. As you look at 0,1. #3, you stt that dividing 
lines have bttn drawn on tht photograph. Normally quadrant lints and litters art not found on 
•trial photographs. 
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Whtn I suggtst that tn object Is loeatid In stction A, I am refsrring to the uppif Isft hind 
Siction of tht phetogfaph. Stetlon B rtfirs to the upper right hand fiction, wMlt Sietions C and 0 
ire the lower lift and right hand quadrants riSpectlvtly* 

The dofflinant fiature of the aerial photograph or guide sheet #3 Is the airport with Its two run* S,S, #3 
ways. By Inftrince, m might axpeet to find an airport terminil and hangar near the runway* If you 
look carefully you will sea the tirminal in seotion A at the left end of the diagonal runw^. Notict 
the small planes parked near the terminal. (Pause) Look closelyl Look at the opposite side of the 
vertical runway* In quadrant B, can you see a hangar and an airplane tie down areal (Pause) Now 
look at the area surrounding the airport. (Pause) 

What are the land uses in the area! (Pause) Correct. The primary land use In tht trta Is 
residential housing. Note the extensive housing in sections A, B, and C espeelally along the shore* 
line In sections A and From the information content of the photograph, can yeu suggest a poten- 
tial environmental problem for this residential areat (Pause) Correct, nolsei Noise is a signlfi* 
cant envlronn^ntal problem. The frequency of take-offs and landings detirmlnei the level ©f an- 
noyance the airport creates. 

Compare the information content of the photograph on #3 to the topcgraphic map on guide 
sheet #1, (Pause) Note that the topographic map does not represent each house. Why do you think the 



houses have been left off the topographic mapt On the original topographic niap this area was colored 
red. As you recall » the color red on a topographic map Indicates a built up area* Because of the 
large number of buildings in these areas each individual bunding Is not represented by a symbol on 
the map. 

To the planner, aerial photographs offer many advantages over other data fon?s. An aerial photo- 
graph, when properly taken, captures reality in every visible detail* By contrast, a topographic 
map. Is selective and frequently generallied because of scale limitations. Thus* an aerial photo* 
graph, while It may contain more detr^id infonnatlon than you need. Is more rellabla and provides more 
useful information than a topographic map* The only major deficlinQy aerial photographs present is 
the absence of elevation Information. 

However, aerial photographs providi the planner with a permanent and unbiased record of all 
reality visible to the camera. Finally, since Individual photographs are fixed In time, they provide 
.the planner the facility for stepping backward in history as a situation may raquire. For example, 
•before and after" photographs of an area in which the enVironimnt has been mlsustd by a developer 
eright become essential evidence In a court case* Or, a loning decision could, conceivably, be based 
upon evidence of a particular condition having txistid In the past. 
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Coinpire tht slia of tht airport on the rtproducid to^graphic niap with tht slie of the ilrpoft on 
the itrlal photograph, (Pause) Tht airport on the atrial photograph 1$ 1argir.«*1t Is Urgtr bisayse 
of a dlfftrtnee In scilt between the map and the aerial photdgraph. 

In the unit on maps and mapplngi are told that topographic maps ire generilly drawn at a 

lealt of li24,O0Ot The vertical aerial pho^graphs we art using In this unit are taken at a icale 

of lill»OQO, The ratio lil2|0Q0 means that one foot on the photograph represents 12»000 ftet on the 

ground. Bteause there are some distortions of scale with changes in the altitude at which aerial 

photographs are takeni we will use scale to provide approximate distance on the earth's surface. 
, ^ ^ while keeping Guide Sheet's #2 and 3 In front of you. 

Look at guide sheet 3A,r Measure the length of the diagonal runway on the topographic map* Then S.S.#3A 
neasurt the length of the same runway on the aerial photograph. Writt your meaiurements on 3A. 
(Pause) Flnany, detennlne the relatlonihlo between the two measurefl^ntsf If you wish, tuni the re- 
corder off while you perform these tasks. (Pause) Now compare your measuremints to mine. The diag- 
onal runw^ in the photograph Is 4 ingher long while on the map it Is only two Inches long. In 
other words, the length of the runway on the aerial photograph is twice as long as the representa- 
tion of the runwiiy on the map. This is consistent with the scale of the photograph being Iil2,0Q0 
and the map being 1:24,000, Because of the differences in scale, care must be taken in transferring 
Infofmatlon from the photograph to the map or vice ver^a,^ 

liven the scale of an aerial photograph and a ruler* it 1$ possible to approximate the size of 
real objects on the earth's surface. For exan^le, the actual length of tlie runway In the aerial photo 
can be approximated from the scale of the photograph and our measured length of the runway In the 
photograph. Follow the extrcise on guide sheet #3A part II. A scale of ail2,000 Indicates 1 foot 
or 12 inches on the photograph represints 12,000 feet in reality. If 12 Inches on the map is equal 
to 12,00 feet on the earth's surface, then one Inch will equal ItOOO feet^ He n^asui^d the length 
of the diagonal runwuy on the photograph as 4 inches. If 1 Inch equals 1,000 feet, then the rUnway 
m%t be approximatoly 4,000 feet in length* Have you been able to follow the exercise 11 on guide 
sheet 3A, Stop the recorder and reviiw the exercise. Then use the space provided en guide sheet 
3A to approximate the length of the main or vertical runwi^ shown in the aerial photograph, (Pause) 
taw did you make out? According to our calculations, the main runway is approximately SJSO feet 
loAg. The same procedure we have Just followed can be used to approximate distances or size on the 
topographic map. The major dlfferenct Is scale. On the topographli map 1 Inch equals 24,000 feet, 
or 1 inch equals 2,000 feet. 

Now let's take some time to compare the topographic map with the aerial photograph, llit topo- 
graphic map can provide important information which may not be obtained from atrial photogriphs of 
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i givtii arta* Ucati the afta In section 0 of the atrial photo on the tepographic map. ^ you 
studly the map, you will find that it indicates that section D in the aerial photo should have txten- 
sivt marshii* Try to find the marshis on the phetegraph. Without the map Information, would you 
have Idintified the marshes or would you have aisumed the arta to be dry ©pen space? Can you find 
St, limadittts School on tht aerial phott Try locating St» Simadettes school on the map* Then 
locati it on the airlal photo. Take seme time to compare the map and the atrial photo* Tiy to 
locate the beach, the Nathan Halt School » the Nathan Hale park and a f^ othef sites from the list 
at the bottom of guidtsheet 3A, Try to locate ttem both en the map and the aeHal photograph. Turn 
off the recorder while you carry out this activity. (Pause) 

Hew that you have learned to Identify sptcifie sites on an aerial photograph, let's turn to 
some more demanding tasks. Guide sheet #4 contains a complix aerial photograph which we will ana- S,S, #* 
lyie by carefully assen^ling recognition clues, "nie recognition clues are outlintd on guide sheet 
#S. (Paase) #5 

Interpreting aerial photographs by features ftcegnltlbn and Identification is difficult whan 
first attimpted, but becernts relatively easy as you acquire a "recognition vocabulaiy" through 
practice and experlenet. As is true with map reading, a series of recognition clues exist that 
facilitate the work of photo Interpretation. In timi, the sifting of evidence for a clue will be- 
come automatic; howtvir, for the fofeseeable future* you will need to make a conscious effort to 
insure that tveiy possible altirnative has been explored. 

The characteristic of size, the first ricegnition clue on guide sheet #S is sufficient to enable 
you or a photo interpreter to recogniit many features on an aerial photograph. Certainlyi you would 
never confuse an Interstate highway with a secondary road, or a high rise apartment with a single 
fairtly dwelling. Size must, of course* be Interprtted In teiitis of the seal© of the photographs Once 
you become aceustomed to dealing with icaled Images g the problem of scale rtlationshlps largely dis- 
appears. * . ^ 

Section D of guide sheet #4 presints a good area for a study of slit relationships. Try to 
locate the Industrial complex In section D ef guide sheet #4. It Is relatl^^ly easy to Identify 
the large Industrial complex since the buildings in the conplex are not the sai^size as the hemes 
surfounding the complix. In this aerial photograph, we can identify and note the size of the 
^buildings. In addltlont we can detect llr contaminants coming from the Industrial smokestacki and 
lioving toward the bottom right corner of the photo* 

Shape is the second Important clue for recognition ©f objects on a photograph. Anyone who 
has ever seen an aerial photograph ef the Nntagon in Washington recogniies It again immediatily. 
No clue other than tht shapi of the structure and the knowledgi of its titisttnci Is necessary. 
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Similarly, less dramatic but more eoooon shapes such as athietie fields 

esR help ua identify a sehosl. In section C, you will see an ohlons track 

and football field, lelow the field on the photopfaph ia a eomplex of build- 

inga that eonpriat a hiih school campus, . . . ^ 
- of ODjacts 

The relationships which exist amoiii sets^givea us another reeoeiition 
elui called site and aituation. Site and situation provide aeeeptatole 
evidence for the identification of many objeeta. Tor example, the fact that 
a large building ia visible in a photograph does not establish its identity. 
However, when an atliLetic field can be reso^lgad in the adjacent wea, tte 
eooblnation suggests a school complex.. SiBilarly, large storage tanks loeattd 
in a port area indicate oil storage fBoilltiesi while identic^ tanks away fron 
the port, and at elevation, suggest water storage, arrora are possible when 
undue reliance ia placed en evidence of site and aituation, but the site and 
situation can help ai^ificMitly in photo latirpretatioa. 

Contrast, or photographic tone as it is called toy some experts, is a 
particularly valuable clue to the identification of certain features. Ihose 
Objects that absorb light, such as water saturated soil, appear dai-k on an 
aerial photographj whereas, those that reflect light, suei aa frozen ponds 
m& concrete roads, are relatively light in tone. An experienced photo in- 
terpreter can, with a high, degree of accuracy, use tone dlffirenees as an 
index for elaasifying roads and vegetation types, and for carrying out cer- 
tain water quality studies. 'l 

Section C of the photograph on guide sheet #4 provides a good demon- 
stration of how photographic tone can be used in identifying an area. Heraefflber, 
objects which absorb light, such as water, appear dark. Notice the small dark 
eireular area atradling sections A 4 C and the larger dark area which starts 
in section A tJid meanders down by the athietie field. Tie small eireular area 
is ft amall body of water toown as Beaver Pond. The large dark area ia a body 
of water in Btavsr Point Park, 

■ She other recognition elues will be discussed only briefly at this point 
since they are not present in sufficient detail on this photograph. We will 
illustrate them as they arise on other photographs. 

The texture of the photographic image, which is one indication of the 
nature of the object itself, assists in the differentiation of .vegetation 
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typts, and in assiealnf sgrieultural land uee cateiories. Iffaetive ust of 
texture as a elut fer photo interpre tat ion Requires eoaaidarablt tKperiineei -hew- 
evar» tvan the beginner ean dttgat ttxturt variation. 

ThB presfftoa of shadow on a photo^aph may ha either a help or a hindraneei 
or both at the game time*, Individual oil dwrieksi bridge eolumSp and induitrisl 
smokastaeks that defy raoognitlon by other naans om often be identified by the 
shadow they oast. On the other hend^ the ehadow may , so obseur© detail at 
fround level that it beooaes difficult to eonduot an intarpretation* Most aerial 
photoirkpi^ for an^yrie purposes ii taken at midday to avoid rtiadows* 

Eelative elevation # drainage pattern^ md other topOCTaphio tvidenee ©re 
used by the skilled photo interpreter in evaluating soil oonditions and deline- 
ating vegetation zones, in sosi situations i topographic evidenee may combine ' 
with tone and other oluffa to indieate y/atar oonditions. Whm adsquate evidenoe 
Is available, prof eiaionally eound oonaiusiona with reapeot to planalnf ean be 
dravm« 

Por thi reoognition of many i^ban and p^sical featurea, pattern offers an 
important clue* Visualise for a moment tfte pattern aiaociated with a suburban 
reaidmtial development — the winding ^treetsp two car faragesp aimilarity of 
house configuration endt increasingly, the baokyard swiaming pool* Ml of 
these features can be distinguished on an aerial photopraph and assist in the 
delineation of residential areaSa Orchaa'ds, with the regular spaoing of trieSi 
ere especially easy to identify on a photograph* iimilar examplts could be drav^ 
from a list of physical featw^es^ for example^ streams art classified by pattern, 
which is important in determining terrain conditions* 

^ , A}^ of the above are elues to ^a used, but not abused, in interpreting an 

aeri^ photograph. Possibly more important than wiyone of theie to the planner 
or eonoemed eiti^tn are loe^ toowledge and ep^erience* ¥/han the interpreter 
uses his aecumul&ted toowledge and experience in cohjunotion with photographic 
evidence, the reiulti are neatly enhanced. Ihe si©iifioance of this statement 
will become incriasingly appartnt as you pro^eas throutfi the other imits in 
^ -"^he series. 

On the bottom of ^ide sheet #5, we have arranged some additional eluis in 
another faihion. In this section, the land uae is identified first and thin clues 
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masaeiatid with it art not id. Both techniqutg hsv# v^ut in aerial photQ 
Ist^^ritatiQn. Ghoosa the combination that m^ia you th% btet dettetivi. 

Now turn to ^ide shatt #6* Ifou may want to use the liit of rtoo^ition e*S» #6 

ttuii from iuide sheet #5 as we fo throu^ the eKtroiSi. (fault Sseo^) Before 
me go any further, stop the reeorder md sptnd a f€w sinutei fMalliari^ing yoio* 
self with the airial photograph, *^^hen you are ready to proetedf turn the recorder 
liaok Dn« (Pauee) 

Ihe most dramatic feature in this atrial photo %m the liuffe Jntirptati 
Mghwiy- Note the highway intera^ange in seetion C. Midway interohangei 
usually iadieate that there is soie oommeroial §r induitrtal devtlopmiat In thi 
araa# The intarehange emptiei onto a mjor feeder road* On both sides of this 
a^oadi wi find large buildings, Ihese are probably commercial or induatrial 
ut abli ihment s « 

Tm seetion A, try to locate the followingi the neandarinf stream, (pause) 
±hm forested area wound it, (pause) the large industri^ building, (pause) ^ 
the railroad tracks, (pause) a residential ^eap (pause) and sn oval track 
(pause), iection B contains some residentii^ land| but the most prominent 
Pasture is the golf course on the right side of the interstmte highway in the 
^per coraer of section B, ^he sador recoeaition clue to this was the shape 
Df the fairways and greens* Diformation fron a topographia map coiifiiiBed our 
flecision. Section C provides a eontrait between old and more recent residential 
Aouaing developmmts. Notice that the housing on the left iand side of section C 
Is surrounded by thick hea^^ vegetation, (Pause) to contract, the housing on 
-the risbt hand side of. section C has more opto space » fewer trees and more laims* 
hotter clue to the relative agei of the housing i^eas is the prid like pattern 
i)f streets in the older residential neighborhood versus ths less pattii^ed more 
eis'viJLlnear streets of newer housing developments. 

Is section D we find another good illustration of pattern. Can you find en 
S3«harfl or nursery in section D? Ihe reeo^iition clue is arderly rows of trees or 
aamibs. Such a pattern indicates m% orchard or nursery^ An orchard is located 
at the emter of the top of section 0* An on site visit confirmed qux" decision, 

let's continue with guide sheet #7. (Pause) BegiA by doing your own analysis e,S. #7 
itf the aerial photograph. Keep notes on scrap paper of your ideAtifioations, Wt 
trill make use of them in the next wercise. Turo the recorder off while you workp 
(Jause)* - --^ 
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lt$«8 cofflpari notes on guide sheet S7« Seetlon A tod B are priiaarily con- 
. poBid of aBTicultiU'al land. Ihere is amajor t^wt lanrf hiihway going thrsush 
seetiesB C ■nd D. Ihe rtaidintial areas of saetlon 0 appear to be relativsly 
new when dOBpared to the residential area in the right hand side of seotion 0. 
The rBeopiition elues used in reaehini this conclusion were street pattern, 
distance between hauaes, and vegetation around the individual homes. At the 
intersection of sections A,B,C, and D there is a aehool. It was identified 
by its proximity to the baseball field. Another point of interest on this 
atrial photograph is the eoi^lex of apartaents niar the ri^t hand edge of 
the photo, stradaiing the boundary between seetions B and D. 

By now, I an sure that you have obseryed the numbers in the upper left 
hand comer of each aerial photograph. For instance, as in this photograph, 
J-1-70, 1426, 3-1-70 is the date of the photograph — March 1, 1970. The 
last four digits - 1426 - are an index number to help locate the aerial 
photograph on a base map. Do you have any idea why the photograph was taken 
in March. (Pause) Right. There are no leaves on the trees in March, Con- 
sequently, we can see more detail since the leaves will not eamoflage objects 

from the photo interpreter. . .... ■ »" . - 

If you wint more time to study and Interpret the aerial photograph on guide shstt #7, do this new. 
Then, turn to guide shiet #8, to completi the land use analyiis activity. Turn off the rtcordir. 
itelcorae backl Hew did you make out? (Pause) 
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t am g1a<i <lfti well> 

Why wuld « p'iifiMir want to complttt « land uit anilysls tor thit aftit A dttillid dli- 
CusMon of ths mmU for land use analysis wtll be found in the cultural unit. Howivef, a 
simple qutstlof, «l Hi lllustfate tht point. If you Hvtd In a Pfildintlal neighborhood In Sec- 
tion c, would ve« ^iOt a large Industrtal complex located niai" youf Mould you want a rtcrta- 
tlen ana such ipapk locatid ntar youT Adjacent land usei do make a dlfferinct. Haps such 
as thi one you JMs^t pr-epind fulfill that function. 

Now that you hivm acquH*id some skills and experlinct at photo readlna, we will give you a 
ehance to emr^m yeyr ab11it1«. Guide ihiet #9 contains an aerial photo of an urtan area. g.s. « 

fiulde sheet m i series of qufstlons and exarclies. Turn off the recofdir and complete 

guide sheet fly. KPiUse], 

While guWf #Nit #9 is In front of you let's look at some ntw recoBnltlon eluts that we have 
net seen beforv- 01*1 you Identify the oil itoragi tanks In iictlon Dt This is a site and situa- 
tion clue. Th^ %^ti Is the harbor with tankers and tanks. Since the tanks art situated close to 
shore we concl^jd^ tm these are oil storage tanks. Old ydu notice the tail bundlngs In section A? 
The length of m iNdows cast by the buildings is a clue to their height. Old you notice how 
some of these W stick up at you? If m have not studied the clues for a eentral buslne-ss 
district, focu^^<awr attention on section A snd study the recognition clues. (Pause - 3 sec.) 
Finilly, let u# )m at the dty green In section A. There are three structuris on the green. The 
tall steeples ^M^cjte the two upptr structuria sfe churches. What do you suppose the lower struc 
tuft is? CouU 1rt be a church too? The answer is yes. But It Is hard to telU The el ue that 
leads us to rmf^Wm 1s the shadow of the building. If you look at the aerial photograph 
closely, you sti the shadow of the steeple. Properly used, shadows can be valuable clues. 

Aerial ph^Mwfttis can also tell a story. Look at guide sheet #12. (Pausi) As you will 
hear many t1iTi^# Che Land Use Decision Making Kit and In artlcliS In many stitis about land 
use planning, m 1«s of prim agrlcultufal land Is a critical problem. The aerial photograph 
on guide sheet; m Jt^iniatlcany niustrates the cause of this lois. 

Let's bi4^fi ft^ studying section B. It is easy to see that once this was mostly agricultural 
land but has hem^^ betn Mnvsrted to suburbanjow density homing. We will discuss the prob- 
Itm of the loM »»p1cultural land In the Uplands Unit. You may want to Fefir back to this- 
photograph wh^fl V'^u complete the Uolands Unit. 

Another pmefX that can be inuitrated by an aerial photograph Is dlffirences In residential 
density pmm^ the recorder off and complete the activity on guide shi8t#l3. 
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How did you caleulatlcns go? Hy rcssults were as follo^SJ guld& sheit #7, leetlon C ,,, ,,, 

guldt ihtet I7» section D arid guide sheat (12 » SKCtfon B 01«* you find 

tht same results? 

four t)iptf1enct with isHal photographs would not be eoffiplete w1 thotit m eppoftunity to utilize 

ill S€ffal photograph for plinnlngf purposes. To give you experience In the planning process, we 

planner In the high%^ay 

havi deilgnid an act1\r1t^ 1n which you will assunte the r Pit Qf a^^dopartrwnt , Under ttie dirtctlon 
©f the department of traniportattorip a siriti cf survi/s havi fcisn conducted to delJirrainfe whethir or 
mi a nev# Intarstate highway Is needed by ths state dtfzint^ Biied upon survty fitfontfatlon , the 
govtrtior hai coneludad that It Is ni^stry to build Int^i-sta^i Highway 75. Tie hfgliway will pass 
through the region sh&wn InlM^arial phQtograph on gufdi ihMt fl4» S*S. #14 

foup task as the h1ghw0'Wpartfnent olannif U to Silect ihe beat roule for the htghwaj- right 
of i#ay^ Speelfic instructloni for the aetivit^ can be found oii th3 page opposlti guide shi^t IM. 
Turn the recorder off v/h11i you aeinplete the activity* (Pausel 

Welcome, bach! Hm did yau enjo^v the role of a higfiwaji planner? (Pauie) Con^sney&ur results 

in the hypothetical planning exercise to an actual decision reffderid on the project* 

The aerial photograph in guide shfet fI4 v^as taken In 1936. On guldo sheet #15 .is an aerlil g^g^ m 

area 

photegraph taken In 1975 of the sanii/^shQwIng a complete Intiri4ate htghway Ihreugh th^ area* Plaase 

note the two photographs are at different scales. How did jour decisions ccfnpari witfi those of the 

State Dept. of Transportation? Baled upon your present knowledge* would yoii modify th% pUn iiftleh 

was carried out by the stati highway dept^ In W30? 

Wat#i11 use the subject of highways to exainlne one other aspeet of aeHal photographic, Up wt\\ 

now, we have conoemed oursalves with vertical aerial photographs. That Is photograpljs taken with 

the cameras line of sight perpendleular to the earths sufface. For most i»Jipo^es. vertical phetcs are 

Biost useful. However, on cceasion obligue aerial phatogfiplii prove to be of value? ^ oblique aerial 

photograph gives us a birds eye ^lew ef an area*.Jt is taMn en afi angle rathar thafi verticany. To 

classify the difference tetwetn the obique and vertical seHal photogfapli ccnslder the following 

situations: an oblique Hrim} photograph, is taken froin the DefiDscttve of the oflet loolcino nut of 

the front or side of the airplane cockolt or a standard aerla.! o^otQaraoh from the perspective of an ^ 

Individual sitting In an airplane looking out the bottofi! Qt rgo door straighl down, Giiidesheet 116 

contains two eblique photographs^ Compare the oblique photograph to the standard vertical aerial 

photographs shown on earlier guidiiheets* Can you see the difference be tf*e€n eblfque snd vertical 

aerial photographs? To emphaslie the diffartnce compare the liiterchange In tha top ^otograph on 

guide sheet #16 with the Interchangi In the vertical aerial phctograph In gtiida sheet 116- (Pause) g,s* #16 

Oblique aerial photegriphs art generally used for docuiiintatfon intf ar^ not suitable for planning 

ft 

or wapping purposes. 
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The final topic covered by this Ititrodyct&ry unit on aerial photographs is a discuislon of the 
proper mithod for eaffying out a photo Interpfttatlen* Thi Initial fequlrtreiit Is a definltfon of the 
proMein, with fisptet to both the subject to be Investlgatid and the geographic arta to be covered. 
After the problem has bein defined i yOu should obtain as much Inforniation from non-photographic sources 
as posilbli In order to acquire the knowledge that mIH be neeessary to proceed. If the geographic 
area to be investigated Is one in v<h1ch you ll^e, or nearby, the task Is simplified* Local govemment 
igencleSj libraries and persons knowledgable ibout the area are all resources that can be exploited. 
Guide sheet #17 contains a suggested list of fesoijrces for your area* q^S. #17 

Since ycu will normally be working with both maps and aerial photographs, It is rtcofflmended that 
you plot, ilthef on the map or on a sheet of transparent paper placed over the niap, the area covered 
by each photcgfapht indloatlng the photograph number for easy reference, When this has been done, a 
eursory examination should be carried out on all photographs. T^e purpose ef the cursory examination 
is to famlllirlze ycurself with the broad characteristics of the area, and to acquire a measure of 
confidence* 

The detailed photo Interpretation, wiilch fellows, may take either one ©f two forms. In the first 
approaefii which Is refarred to as the "fishing" methodj every Item on the photograph is investigated, 
whether or net Is seems to be relevant ts the study* The advantagei Inherent in this approach are 
that^prQ^^ des a safeguard against future surprises and enhances the quality of the final report. The 
primary disadvantage Is that the method 1$ slow, 

Tne iicond approioh is predicated upon probabnity* The photo Interpreter proceedi directly to 
those areas In which the answer Is apt ta be found, and examines only this Items of detail that are 
likely to contribute to the final answer* The advantage Is that the tnethcd la fast* The disadvantages 
are that the photo Interpreter m%t be ralatively exptflenced and surprises ar^ more frequent. 

Photo interpretation has a broad appllcatien to land use planning* and is a technique that can 
be used effectively at the local level without the necessity of spending a large amount of moneys 

Thank you for Joining us! 
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